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Van der Waals heterostructures are prime candidates to explore interfacial spin-orbit-
coupling (SOC) phenomena for both fundamental spintronics research and applications. 
Proximity-induced SOC and spin dynamics engineering have been recently achieved in 
graphene/semiconducting dichalcogenide bilayers. However, the emergence of spin-momentum-
locked 2D Dirac fermions in a van der Walls material, pivotal for all-electrical control over the 
electron’s spin moment, has remained elusive. Here, we report current-induced spin polarization, 
a direct consequence of spin-momentum locking due to broken mirror symmetry, in a semi-
metallic graphene/2H-TaS2 bilayer. Spin-sensitive electrical measurements unveil full spin 
polarization reversal by gate voltage (i.e., spin switching) at room temperature. The on-demand 
electrical generation and control of nonequilibrium spin polarization, not previously observed in a 
nonmagnetic heterointerface, is an elegant manifestation of unconventional 2D Dirac fermions 
with robust spin-helical structure. Our findings, supported by first-principles calculations, 
establish a new route to design low-power spin-logic circuits from layered materials. 	
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The enhancement of spin-orbit effects at interfaces holds unique prospects for spin-logic 
technologies that can offer high-speed operation with reduced energy consumption1,2. Graphene is 
considered a promising 2D material for next-generation spintronics, owing to micrometer-length 
spin transport3,4 and electrically tunable electronic structure5,6, with potential for integration with 
Si-based technologies7. Recently, the family of transition metal dichalcogenides (TMDs)—high-
SOC layered crystals that cover a broad range of properties, from insulators to superconductors8—
has enlarged the breadth of accessible spin-orbit phenomena in graphene-based heterostructures, 
to include all-optical spin injection9,10 and proximity-induced SOC up to 1 meV11,12,13,14,15, 20 
times larger than graphene’s weak spin-orbit gap16.  
Microscopically, TMD substrates can induce different types of SOC in graphene. On the 
one hand, the enhancement of 𝒛 → −𝒛 mirror-symmetric interactions (Kane-Mele SOC and spin-
valley coupling14,15) is predicted to induce spin Hall effect (SHE)11,12, whereby an applied charge 
current 𝑱 is partly converted into a transverse spin current 𝑱%& = (ℏ/2𝑒)	𝜃01	𝒛2 × 𝑱, where the 𝒛2-
axis is normal to the 2D plane and 𝜃01  is the spin Hall angle2. On the other hand, the interfacial 
breaking of inversion symmetry in 2D heterostructures containing heavy elements can induce a 
sizeable Bychkov-Rashba interaction1. The emergence of 𝒛 → −𝒛  asymmetric SOC (hereafter, 
referred to as Rashba SOC) is predicted to entangle spin and SU(2)-sublattice-pseudospin degrees 
of freedom, endowing 2D Dirac states in graphene with a Fermi-energy-dependent helical spin 
texture in momentum space, a van der Waals counterpart of spin-momentum-locked surface states 
in topological insulator thin films17,18. 
Interfacial states with spin-helical structure allow efficient charge-to-spin conversion via 
the Rashba-Edelstein effect (REE). In this phenomenon, an applied charge current magnetizes the 
2D conduction electrons, generating a nonequilibrium spin density 𝛿𝑺 = (ℏ/2𝑒)	𝛽77	𝒛2 × 𝑱, where 
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𝛽77  is the microscopic Edelstein efficiency parameter18. REE has been observed in metallic 
bilayers19,20, oxide heterostructures21,22, and topological insulator/metal heterostructures23, but has 
not yet been observed in a van der Waals material. Discovery of a graphene-based heterostructure 
with sizeable Rashba SOC would open up novel opportunities to study and control relativistic SOC 
transport effects17,18. In particular, the gate-tunability of charge-to-spin conversion rates enabled 
by the 2D Dirac nature of interfacial electronic states would substantially boost the prospects of 
utilizing layered materials in energy-efficient spintronic devices. 
Here, we used the layered compound 2H-TaS2 to induce Rashba SOC in graphene. The 
work function of 2H-TaS2 (𝑊9:0; ≈ 5.6	eV24) is very close to the predicted critical value25 where 
repulsive chemical interactions between the metallic TMD and graphene precisely balance the 
driving force for charge transfer arising from the work function difference of the two subsystems. 
This enables strong interface-induced Rashba SOC, while minimizing the Fermi level shift with 
respect to the unperturbed Dirac points, thus providing ideal conditions to explore the interplay of 
spin and pseudospin degrees of freedom and its dependence on the charge carrier density in 
graphene.  Figures 1a and b show, respectively, a schematic illustration and an optical image of 
the van der Waals heterostructure device (see Methods). The spin diffusion channel is made from 
a five-layer graphene (5LG) flake. This choice provides enhanced spin coherence due to screening 
of impurity potentials by adjacent layers26. A 3.6 × 6.5 µm2 section of 5LG is covered with 15nm-
thick 2H-TaS2 to create a cross-shaped heterojunction to induce REE. The device contains non-
magnetic Ohmic electrodes (Cr/Pd, 3/45 nm, labelled NM1 and NM2) and ferromagnetic 
electrodes (Co/Pd, 50/5 nm, labelled FM1-FM4). Further details on the device fabrication are 
given in Supplementary Information (SI) 1, 2 and 3. 
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Figure 1| Characterization of 5LG/2H-TaS2 heterostructure device.  
 
a. Schematic illustration of the van der Waals REE device. A pair of ferromagnetic probes FM1 and FM2 
(located at distances LC = 5 µm and LE = 1 µm from the heterojunction) are used as reference contacts to 
extract the spin transport characteristics of the 5LG flake not covered by 2H-TaS2.  b. False colored optical 
image of the device. c. 2D resistivity ρHIJ of 5LG at selected temperatures. The vertical line labelled  VKLM 
indicates the CNP, where the carrier density in 5LG reaches a minimum. The maximum resistivity at room 
temperature is 320 Ω at the CNP (VKLM = +7	V). The temperature dependence shows the expected charge 
transport crossover from a localized (𝑑ρ/dT < 0) to a metallic regime (𝑑ρ/dT > 0) at high VV. d. 2D resistivity ρHIJ/9:0; of heterojunction at selected temperatures. The temperature dependence shows metallic behavior 
over the entire gate voltage range. e. Nonlocal spin-valve resistance R0X = (VY−VZ)/I between the normal 
contact NM1 and the ferromagnetic contact FM1 in applied magnetic field 𝑩 = 𝐵^	?`? at Vg = 0. The green 
(black) data correspond to a positive (negative) sweep of the applied field. f. Nonlocal Hanle spin precession 
measurement with magnetic field 𝑩 = 𝐵a	𝒛2 applied at Vg = 0. Points are experimental results. The diffusion 
constant D and in-plane spin lifetime τ of the 5LG spin diffusion channel are extracted from the fit to the 
Hanle spin precession curve (solid lines). See SI 6 for additional discussions. 
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We performed charge and spin-sensitive transport measurements to characterize the device 
components (5LG spin diffusion channel, 5LG/2H-TaS2 and 2H-TaS2; see Fig. 1a). The two-probe 
resistance of 2H-TaSE, R9:0;, remains constant under applied back-gate voltage 𝑉g  (Fig. S2, SI 4 
and SI 5). In contrast, both the 2D resistivity of the spin diffusion 5LG channel, ρHIJ, and the 2D 
resistivity of the 5LG/2H-TaS2 heterojunction, ρHIJ/9:0;, exhibit large gate tunability (Figs.1c-d). 
Moreover, the charge neutrality point (CNP) is seen to shift from 𝑉g ≈ 7 V in 5LG to 𝑉g ≈ −3 V 
in the heterojunction region, confirming that the Fermi level in 5LG/2H-TaS2 remains close to the 
unperturbed Dirac point. This indicates that 2D Dirac-like states dominate the electronic transport.  
Next, lateral spin-valve measurements were carried out with reference electrodes FM1 and FM2. 
Figure 1e shows the measured nonlocal spin-valve resistance R0X as function of the applied in-
plane magnetic field along the spin-detector easy axis, 𝐵^, at 𝑇 =22 K and 𝑉g = 0	V. The abrupt 
changes in R0X correspond to the magnetization switching of the two ferromagnetic electrodes.  
Hanle-type spin precession measurements were performed with a perpendicular magnetic field 𝐵a 
(see Fig. 1f). By fitting Hanle curves at different 𝑉g  to a 1D Bloch model, we have extracted a spin 
diffusion length λJ in the range 2-3 µm and polarization P = 4.8% at room temperature (SI 6).   
The detection scheme employed to investigate charge-to-spin conversion2,27 is depicted in 
Fig. 2a. An applied charge current I in the 2H-TaS2 strip generates a nonlocal voltage 𝑉LI between 
the Co contact (labelled FM3 in Fig. 1a) and the normal Pd contact on 5LG (labelled NM2 in Fig. 
1a). To enable detection of nonlocal signals that originate from REE, a magnetic field  𝑩 = −𝐵?`? 
is applied in order to tilt the FM3 detector magnetization towards the hard axis direction. We focus 
initially on measurements for electrons (𝑉g > 0). The driving electric field (𝐸q , along the +	?`? 
direction) shifts the spin-split Fermi surface of interfacial states, thereby producing an excess spin 
density 𝛿𝑆s with spin-moment parallel to the spin diffusion channel (Fig. 2b). 
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Figure 2| REE measurement scheme and charge-to-spin conversion mechanism   
 
 
 
a. The REE measurement protocol: a charge current 𝐼 is injected along 2H-TaS2 and the nonlocal voltage 
generated between the ferromagnetic contact and 5LG (Δ𝑉LI = 𝑉Y−𝑉Z) is measured while sweeping the 
magnetic field 𝑩 = −𝐵?`?.  b. Schematic illustration of spin-helical Rashba sub-band and REE mechanism. 
Dashed and solid circles represent, respectively, the Fermi surface of the Rashba sub-band before and 
after application of a charge current (electric field) along +y direction. The arrows winding around the circle 
represent the sub-band equilibrium spin polarization vector 𝒔𝐤 . Spin-momentum locking (𝒔𝐤 ∙ 𝐤 = 0 ) 
generates net nonequilibrium spin polarization 𝛿𝑆s  due to applied electric field 𝐸q . c. Magnetic field 
dependence of REE nonlocal resistance at T = 293 K and 𝑉g = 35 V. The REE signal is sensitive to the 
current-induced spin-polarization generated by all spin-split sub-bands in the vicinity of the Fermi level.  
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The nonequilibrium spin polarization diffuses away from the heterojunction and is detected by the 
FM3 electrode. In the 1D channel approximation, the spin accumulation 𝜇z = 𝜇↑ − 𝜇↓ (↑, ↓= ±?`?) 
detected at the contact (𝑥 = 𝐿 ≈ 1.5 𝜇m) reads as 
																																										𝛥𝜇z𝑉g, 𝐵 ≃ 𝛥𝜇77𝑉g sin(𝜃) 𝑒Z 	,																																												(1) 
where 𝛥𝜇77 is the current-induced spin accumulation at the heterojunction (𝑥 = 0) and 𝜃 is the 
FM3 magnetization angle with respect to the easy axis (Fig. S2d). Fig. 2c shows the nonlocal REE 
resistance  																																																									𝑅77 ≡  = −𝑃 E|| 	,																																																					 (2)  
measured at room temperature for 𝑉g = +35 V. The applied field 𝐵 is swept between −0.5 T and 0.5 T. We observe an antisymmetric response 𝑅77(−𝐵) ≃ −𝑅77(𝐵) characterized by a linear 
behavior at small magnetic fields, followed by saturation on the scale of 𝐵z: ≈ 0.2 T (consistent 
with the reference spin-valve measurements; SI 6). The data accurately follows the relation 𝑅77 ∝sin 𝜃, thereby conclusively linking the measured nonlocal resistance to ?`?-spin-polarized electrons 
generated electrically by 5LG/2H-TaS2. We contrast this behavior with graphene/semiconducting 
TMD28, where 𝑅LI was found to display a steep decrease towards zero, when the magnitude of the 
applied field exceeds 𝐵z:, indicating that 𝒛2-spin-polarized electrons are generated at the interface.  
Figure 3a shows the effect of the back-gate voltage on the device output. We observe strong 
gate-tunability, with a clear antisymmetric behavior 𝑅77 ∝ sin 𝜃	for all 𝑉g . A lower bound to the 
REE efficiency 𝛾77 is found as 
 																																																								𝛾77 	= 		 	  ¡¢;	£			¤¥/¦ 		,																																										(3)   
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Figure 3| Gate-voltage characteristics and charge-to-spin conversion efficiency 
 
a. Nonlocal resistance 𝑅77  at room temperature as function of applied magnetic field 𝑩 = −𝐵?`? at selected 
values of gate voltage 𝑉g. The signal vanishes near the CNP (𝑉g ≈ -3 V) for all values of the applied field 𝐵. 
Away from CNP, |𝑅77| increases monotonically with the applied back-gate voltage up to |𝑉g|~	40 V, before 
it saturates. The 𝑅77-sign is determined by the charge carrier polarity according to sign	𝑅77 = 𝑝	sign	𝐵, 
where 𝑝 = 1 for electrons (𝑉g > 0) and 𝑝 = −1 for holes (𝑉g < 0), as expected for REE originating from spin-
helical 2D Dirac states. The 𝑩-field modulation of the nonlocal signal 𝑅77(𝐵) follows accurately the relation 𝑅77	∞	 sin𝜃 for all 𝑉g, unambiguously demonstrating that it results from diffusive ?`?-spin polarized currents 
generated at the heterojunction. b. Schematic illustration of the REE-induced spin polarization imbalance 
under an external electric field. The blue and red sub-bands represent schematic spin-split 2D Dirac states 
of a graphene-based heterostructure, having opposite spin helicity. Interfacial broken inversion symmetry 
endows spin-split states with counter-rotating spin textures. The Fermi level lies in the conduction band 
(left) [valence band (right)]. The applied electric field 𝐸q biases the occupation probability of spin-helical 
electrons in 𝒌 space, which results simultaneously in a charge current (𝐽q) and a nonequilibrium spin 
polarization density with spin moments along the ?`?  direction  (𝛿𝑆s) (cf. Fig. 2b). The blue and red filling of 
the 2D Dirac cones represent the occupied states in applied electric field for majority (counterclockwise 
spins) and minority (clockwise spins) sub-bands. c. Lower-bound charge-to-spin conversion efficiency 𝛾77 
as a function of gate voltage at selected temperatures. The applied magnetic field is 𝑩 = −0.4	?`? (T). 
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where I5LG is the current flowing through 5LG and w9:0; is the width of 2H-TaS2 flake (SI 7). The 
figure of merit ranges from about −0.1% at 𝑉g = −50 V to +0.2% at 𝑉g = +50 V (Fig. 3c). Such 
a fine degree of electrical control cannot be attributed to the spin transport characteristics of 5LG 
given the inherent weak VV-dependence of the spin relaxation length; see Fig. S2a and Eqs. (1) and 
(2). Rather, it shows that 𝑅77 is primarily sensitive to the current-induced spin accumulation at 
the heterojunction, that is, Δ𝜇77VV. The reversal of current-induced spin polarization across the 
CNP is therefore an unequivocal signature of spin-helical 2D Dirac fermions18. The spin texture 
of interfacial states and associated REE-induced ?`?-spin-polarized electrons are illustrated in Fig. 
3b. These findings are in contrast to charge-to-spin conversion in graphene/WTe229, where SHE 
within WTe2 is the driving SOC transport mechanism. Indeed, the nonlocal resistance in Ref.29 is 
positive (nonzero) at all VV, attaining a maximum around the CNP due to increased spin absorption 
by WTe2. In our device, SHE in 2H-TaS2 is negligible as borne out by the ambipolar character of 
the output nonlocal signal, with 𝑅77(𝑉g) vanishing near the CNP (Fig. 3). Further discussions are 
provided in SI 8 and SI 9. 
To elucidate the nature of interfacial spin-orbit interactions in the van der Waals device, 
we carried out relativistic electronic structure calculations for a representative 5LG/bilayer-2H-
TaS2 supercell (see Methods and SI 10). Figures 4a and b show the crystal structure and band 
structure near the Dirac point of 5LG/2H-TaS2, respectively. The spin-splitting of 5LG Dirac-like 
states is clearly observed, with spin-gap reaching values as large as 70 meV for holes. Remarkably, 
the Fermi level shift, with respect to the unperturbed Dirac point, is only about +20 meV, despite 
the strong interaction between 5LG and 2H-TaS2 (particularly visible in the hole bands).    
 
10		
Figure 4| Relativistic electronic structure and tight-binding transport calculations.  
 
 
 
a. Supercell of the heterostructure built from Bernal stacked 5LG and bilayer 2H-TaS2. b. Energy bands 
near the vicinity of the 𝐾 point (wavevector path shown in the inset). Here, 𝑎 = 0.14 nm is the lattice scaling 
of graphene. Spin-split states prominently localized on carbon atoms in 5LG are indicated by red and blue 
dots. The maximum spin splitting near the Fermi level is on the order of 30 meV (electron sector) and 70 
meV (hole sector). 2H-TaS2 bands are shown in background. c. Top panel shows the spin-split Fermi 
surface and spin polarization texture of electronic states at selected energies (𝐸 = 0.05, 0.1, 0.15,	and 0.20 
eV) obtained from a minimal tight-binding model of pristine 5LG with proximity-induced SOC (see Methods 
and SI 12). To aid visualization, only 2 pairs of spin-split states are shown in the top panels (spin-split states 
mapped out in the left/right panel correspond to the electron states lying closest/second closest to the Dirac 
point as shown in panel b). The lower panel shows the dimensionless Edelstein efficiency 𝑣±𝛽77 of the 
interfacial carbon layer as function of chemical potential at selected temperatures obtained from the minimal 
tight-binding model (𝑣± = 10²	m/s is the Fermi velocity of massless 2D Dirac fermions). 
  
11		
In order to estimate the efficiency of charge-to-spin conversion by spin-split states in 5LG, 
we carry out tight-binding transport simulations informed by the ab initio electronic structure (see 
Methods). The Fermi surface of a pristine 5LG with proximity-induced SOC is shown in Fig. 4c, 
top panel. Because of spin-lattice-pseudospin entanglement17, the spin polarization magnitude |𝒔𝐤| 
is sensitive to the Fermi wavevector. This is in contrast to conventional Rashba-split 2D electron 
gases7, where the polarization is maximal (|𝒔𝐤| = ℏ/2) and in-plane. As such, the 𝐤-resolved spin 
texture shows a rich evolution from the CNP, where SOC trigonal warping effects dominate, to 
the highest accessible energies in the experiment (|𝐸±| ≈ 0.10	- 0.15 eV), where well-established 
counter-rotating spin textures emerge. The Edelstein efficiency 𝛽77 = (2e/ℏ)δ𝑆s/𝐽q (units s/m) 
obtained from the tight-binding model is shown in the Fig. 4c (bottom panel). The tight-binding 
figure of merit increases monotonically from zero at the CNP to its maximum allowed value 
(|𝛽77| ≈ 0.1/𝑣±) when the chemical potential |𝜇| is on the order of the average spin gap ∆= 〈∆¶〉 
(see SI 11). The ambipolar effect ¾with the 𝛽77-sign determined by the charge carrier polarity¾is 
a direct manifestation of spin-pseudospin coupling in an inversion-asymmetric 2D material18. The 
spin polarization of majority Rashba sub-bands (highlighted in blue in Fig. 4c top panel) rotates 
anticlockwise, which explains the observed positive (negative) REE sign for electrons (holes) (see 
Fig. 3c). The observed ambipolar effect is in stark contrast to charge-to-spin conversion by surface 
states of topological insulators23, where nonequilibrium spins are oriented along the same direction 
for both n- and p-type carriers. The slow decay of 𝛽77 in the high-density regime (|𝜇| ≳ ∆) signals 
the onset of minority- (clockwise) and majority-spin (anticlockwise) Rashba sub-bands with large 
polarization, |𝒔𝐤| ≅ ℏ/2.	This behavior is little sensitive to the relaxation time 𝜏»¼⃗  (e.g. due to static 
disorder18), and thus provides a useful transport fingerprint of spin helical states.  
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The microscopic figure of merit 𝛽77 is linked to the charge-to-spin conversion efficiency 𝛾77 accessible in the experiment through the simple relation 𝛾77 	= 𝜗J × 𝛽77, where 𝜗J = 𝐷J/𝜆J 
is the spin channel efficiency and 𝐷J is the spin diffusion constant of 5LG. The tendency for signal 
saturation at high gate voltage in Fig. 3c (c.f. Fig. 3a) is thus reasonably explained by the combined 
effect of a slow decay in  𝛽77 and an increase in 𝜗J with applied back-gate voltage (see SI 11). 
Thermal carrier activation plays an important role in the REE device operation, especially at low 
chemical potential |𝜇| ≲ ∆, where the energy- and wavevector-dependence of the spin texture are 
the most prominent (see Fig. 4c, top panel). Charge-to-spin conversion is more efficient at elevated 
temperatures – with strongest variation near the change of regime 𝜇 ≈ ±∆ – as expected from a 
thermal carrier activation scenario (Fig. 4c, bottom panel). Inelastic scattering processes (neglected 
in our calculations) are expected to contribute significantly to the temperature dependence of the 
figure of merit. Most importantly, phonon-assisted tunnelling30 provides a simple mechanism to 
enhance nonlocal signals given the small Fermi surface overlap of 5LG and 2H-TaS2. 
 
In conclusion, we have reported current-induced spin polarization at room-temperature in 
a van der Waals heterostructure of few-layer-graphene and 2H-TaS2. The non-equilibrium spin 
polarization is readily tunable by a back-gate voltage, with charge-to-spin conversion efficiency 
ranging from about -0.1% at negative gate voltage (“ON” state with excess spin “⇓”) to +0.2% at 
positive gate voltage (“ON” state with excess spin “⇑”). The “OFF” state (no spin polarization) is 
ideally achieved at charge neutrality. The REE spin-switching effect (that is, electrical reversal of 
the nonequilibrium spin polarization vector) unveiled in this work paves the way for all-in-one 
energy-efficient generation and manipulation of spin-based information using nonmagnetic van 
der Waals materials.  
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Methods 
Crystal Growth. Single crystals of 2H-TaS2 were grown by a chemical vapor transport method 
using iodine as the transport agent. The temperature was increased to 785 °C in a 120 hours period. 
The cold end of the tube was kept at 735 °C during growth. Following a stabilization period of 8 
days, the high temperature zone was cooled to 570 °C in 100 hours. After synthesis, the tube was 
left to cool down to room temperature. The size of typical single crystals is 3 x 3 mm2 in the lateral 
size with a thickness of a few hundred micrometers. 
 
Device fabrication and spin transport measurements. The van der Waals heterostructure was 
fabricated by vertical assembly of few-layer graphene (prepared from mechanical exfoliation of 
commercial Kish graphite) and 2H-TaS2 (thickness ≈15 nm). Number of layers and stacking 
sequence of the graphene flake were determined by Raman spectroscopy. The thickness of 2H-
TaS2 was measured via atomic force microscopy. Electrodes were patterned by e-beam 
lithography and e-beam evaporation of metals in a vacuum chamber of base pressure 10-7 Torr. To 
enhance the spin injection efficiency, a tunnel barrier of oxidized TiO2 was inserted between few-
layer graphene and the ferromagnetic contacts.  Further details about the device fabrication and 
characterization are given in the SI 1, SI 2 and SI 3. The transport measurements were performed 
in a home-built cryostat with rotatable sample stage with a base temperature of 22 K. A room-
temperature magnet of maximum field 0.8 T was employed for the magneto-transport study. 
Electrical measurements were performed using a standard low-frequency lock-in technique.   
 
Ab initio calculations. To gain insights into the atomic and electronic structure of graphene 
multilayers on TaS2, we carried out ab initio density functional theory calculations. To reduce the 
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in-plane strain of the multilayer heterostructure, we employ unit cells consisting of a 3´3 TaS2 
supercell and a 4´4 graphene supercell resulting in a small interlayer mismatch of less than 2 
percent. To calculate the ground state energy, we employ a plane-wave/pseudopotential approach 
as implemented in the computer program VASP (31). In particular, we use the Perdew–Burke–
Ernzerhof (PBE) exchange-correlation energy functional, projector-augmented wave (PAW) 
pseudopotentials, a plane-wave cutoff of 400 eV and a vacuum region of more than 10 Å between 
periodically repeated slabs. The first Brillouin zone of the heterostructure was sampled using a 
3´3´1 k-point grid. Van der Waals interactions were included. All structures were fully relaxed 
until the force on each atom was less than 0.01 eV Å−1. To visualize the Fermi surfaces, we 
interpolated the PBE band structure using maximally localized Wannier functions (see SI 11 for 
further details). 
 
Tight-binding transport model. To determine the spin-charge conversion characteristics of the 
5LG-2H-TaS2 heterostructure, we carried out accurate tight-binding transport calculations. The 
graphene multilayer with ABABA stacking was described by the standard Slonczewski-Weiss-
McClure model of bulk graphite (32) supplemented with interface-induced Rashba interaction on 
the two closest layers to 2H-TaS2. The standard graphite tight-binding parameters are adjusted 
until the spectrum qualitatively reproduces the ab initio energy bands of states predominantly 
localized on 5LG (Fig. 4b). To determine the response of the heterostructure to a DC electric field, 
we solve the Boltzmann transport equations incorporating electron scattering processes within the 
standard relaxation time approximation. The 2D Edelstein efficiency parameter 𝛽77 is determined 
from the ratio of charge current-spin density susceptibility 𝜒Å^(𝜇, 𝑇) = 𝛿𝑆s(𝜇, 𝑇)/𝐸q to charge 
conductivity 𝜎ÇÈ(𝜇, 𝑇) = 𝐽q(𝜇, 𝑇)/	𝐸q  computed from exact numerical diagonalization of the 
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optimized tight-binding model for an ideal interface with minimal electron-hole asymmetry (see 
SI 12 for further details).  
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